This paper explores the diachrony of French and reconsiders the classical analysis of French palatalizations. It is widely admitted that the transition from Latin dorsal stops to French palatal fricatives is triggered by an external palatalizing object which affects the constitution of the targeted consonant. While this analysis can satisfyingly explain the palatalization of dorsals before /i/, it makes the palatalization before /a/, which occurred a few centuries later, completely opaque. Revising the internal structure and the melody used to describe segments (Government Phonology 2.0 -Pöchtrager 2006) allows us to give a unified analysis of both palatalizations: whether /i/ or /a/, the vocalic environment is indeed the trigger, as it interferes with the structure of dorsals and lead to internal changes. However, while /i/ adds palatality to the consonant, /a/, by its lack of melody (Pöchtrager & Živanović 2010), leads to an internal reconfiguration of the dorsal, which already contains <I>. In other words, we face two kinds of palatalization: an external one and an internal one. Furthermore, our analysis takes the intermediate stages from Latin dorsals to French palatals into consideration and attested dialectal variations observed in Northern France.
Introduction
The aim of this paper is to provide a unified representation of the palatalization of dorsals in French. This process targeted dorsals before front vowels during the course of the 3rd century, and the explanation has always been straightforward: the palatalizing agent present in front vowels is the trigger of the modification. However, the second palatalization occurred before /a/ two centuries later. In this case, no palatalizing agent can be invoked while it is evident that the vocalic environment is the trigger. We argue that using tools provided by Government Phonology allows us to give a unified analysis. Revising the internal structure and the melody used to describe segments leads us to reconsider the triggers and results of both palatalizations, and shed new light on this process. Our proposal is an answer to the so-called unpredictability of the second palatalization in French making use of general principles of phonology to enlighten diachronic data.
The article is organized as follows: in section 2, we give some data concerning palatalization and the reflexes of dorsals in Modern French and across dialects. We then look at the reflexes of the Latin dorsals in order to understand their elemental structure and provide an internal representation of this structure. In section 3, we present the formal framework we are using to represent palatalization -namely Government Phonology 2.0 (GP 2.0). This section will provide theoretical background on the structures we use for Glossa general linguistics a journal of Tifrit, Ali and Laurence Voeltzel. 2016. Revis(it) ing French palatalization. Glossa: a journal of general linguistics 1(1): 10. 1-20, DOI: http://dx.doi. org/10.5334/gjgl.55 Tifrit and Voeltzel: Revis(it) ing French palatalization Art. 10, page 2 of 20 both consonants and vowels. We will present the hypotheses concerning affricates and /a/. Finally, in section 4, we show how this model applies to explain the first and the second palatalization.
French palatalizations and elements
In this section, we describe the different steps of the palatalization of dorsals as it has been described in the classical litterature (Pope 1934; Dauzat 1950; Bourciez 1958; Bourciez & Bourciez 1967; Martinet 1975; Zink 1986; Jacobs 1993) . We then have a look at the different reflexes of Latin dorsals in French and propose a representation of the internal content of these segments couched in an Element framework.
Palatalization
French underwent two processes of palatalization targeting the dorsal stops in strong position, word-initially and post-coda (Scheer & Ségéral 2001) . These two palatalizations took place at different times as shown in Table 1 . [ The first palatalization took place during the 3rd century, when Latin dorsals palatalize under the influence of front vowels <I>, see (b) in Table 1 . The palatalized dorsals are then fronted into palatalized coronals (c) and, next, become palatal affricates (d). In the 13th century, the affricates lose the stop closure and are reduced to coronal fricatives (e).
The following examples in (1) illustrate the path in modern French, where, contrastively to the northern Romance dialects, the palatalized coronal becomes a coronal affricate.
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The second palatalization is quite unexpected (Bhat 1978) because it took place in a non palatal environment, namely before /a/ (<A> in Table 1 , cf. examples in (2). During the course of the 5th century, dorsal stops palatalize (see (b) in Table 1 ), then undergo fronting (c) and turn into affricates (d). As in the first palatalization, in the 13th century, affricates are simplified to a fricative (e).
(2) Note that, for now, we use the standard notation for both palatalizations: k' and g'. We will see that step (b) in Table 1 , although it has been classically described as an identical mechanism, is actually radically different in the second palatalization.
Recall from (Dawson 2001) , Normand (Montreuil 2000) and Gallo (Deriano 2005) . Table 2 exemplifies the various diachronic steps of the palatalization across Gallo-Romance varieties of the Northern part of France today. The process occurred to different degrees across varieties: from the absence of palatalization to deaffrication. We underline the fact that there is a fair amount of intradialectal variation and it is likely that some of the forms are recent borrowings from Standard French.
1 For each dialect, we present separately palatalization before a segment containing an <I>-element and segments containing an <A>-element. Each step of the palatalization from Table 1 , is illustrated whenever it is attested in a dialect. For instance, in Picard, we gave the example of Latin camera, which can yield several realizations where both palatalized and non-palatalized variants are attested (see line 2 in Table 2 ). These synchronic variants fall within the general palatalization path established for diachronic chanɡe.
Of importance in Table 2 is that the step (c), the palatalized coronal, does not seem to be present at all in Picard or Normand. Gallo is still under investigation. Chauveau (1984) notes that palatalized coronals, while underrepresented, are "not rare" -however, no examples are provided. We will see, in section 4, the proper treatment of this alleged stage: our hypothesis is that palatalized coronals are an artefact of reconstruction. We claim that there is no intermediate stage between palatalization (stage (b)) and affrication (stage (d)).
Internal content of dorsal segments
In order to understand both palatalizations, we will first have a look at the reflexes of Latin dorsals in French. The changes affecting dorsals are indications of their internal makeup. As can be seen in Table 3 , the lenition of dorsals led to a wide diversity of reflexes: dorsal and coronal fricatives ([+anterior] and [-anterior]) , palatal and dorsal glides, and vocalization to <I> or <U>, inducing coloration of the preceding vowel. Table 4 summarizes the set of reflexes with some of the triggering environments. It reveals the close relationship between the Latin dorsals stops and the French palatal fricatives, jod and the labial glide.
How to account for the plasticity of dorsals in a privative framework, in other words, what are they made of? In standard Element Theory, <I> stands for coronality (see also Hume 1996 , in a binarist framework) and <U> for labiality (Backley 2011) . To represent velarity, Harris (1994) , Angoujard (1997; and Árnason (2011) use <v>: the empty element. Scheer (1996; 1999) uses both {v U} while Backley proposes that velarity contains an unheaded {U}. Recently Schwartz (2010) proposed that the only necessary element in dorsals is {I}.
Following Lass (1984) , we consider that lenition is a loss of content. In a privative framework, namely in Government Phonology (Kaye, Vergnaud & Lowenstamm 1985; 1990; Harris 1990) , lenition is clearly rendered as element loss. For example vocalization can be seen as the loss of mode (both <ʔ> and <h>) and of one of the melodic primes (<I> or <U>) . In other words, we should expect to find both <I> and <U> in dorsals.2 2 The isogloss "Joret" splits Normandy in two: palatalization is active south of the Joret Line whereas north of the Joret Line, there is no palatalization before /a/.
possible according to Dawson (2001) , but no examples are provided. possible according to Dawson (2001) i, e, ɛ, y, ø, oe, ɛ, oẽ" (Chauveau, 1984:136) [ (Bourciez 1958; Bourciez & Bourciez 1967; Zink 1986; Jacobs 1993) . Our proposal is that the reflexes of /K/ in French should answer to the Extended Projection Principle (EPP):
No palatalization North Joret Line
Extended Projection Principle (Scheer 1999: 214) Observable objects on the surface have a lexical origin or are the result of a derivation based on lexically present material. "Nothing falls from heaven".
In accordance with this principle, we consider that because dorsals can yield to consonants containing either <I> or <U>, those two elements are part of their definition. Dorsals are indeed "complex" and already contain the required material to generate palatal and labial glides (simpler segments) as shown in (4). Note that this representation is provisional:
This type of representation has already been put forth in a feature geometry framework (Clements 1985; Clements & Hume 1995) . In order to explain cases of palatalization triggered by Latin jod, Jacobs (1993) 
{IU} for dorsals
Although Elements cannot be seen as a direct translation of binary features, we will assume that the Latin dorsal shares both the <I> and <U> specification and that these two elements are grossly equivalent to [coronal] and [dorsal] in a binary framework.
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<I> and <U> can be used for vowels as much as for consonants. They can combine or be interpreted phonetically as vowels or glides when used alone. Our hypothesis is that those two elements are sufficient to describe the obstruents in French (Hall 2007; Dresher 2009; Tifrit & Voeltzel 2014) and they are the only ones involved in both palatalizations.
(6)
For now, the aim will be twofold: first, to explain how to reduce the number of primes, second, to account for all the intermediate stages shown in Table 1 . If we restrain the number of melodic primes, the contrasts between consonants have to be built up somewhere else. We support the idea that this contrast is structural. That is the reason why we adopt Government Phonology 2.0 (henceforth GP 2.0).
GP 2.0: More structures and less melody
While our proposition makes use of Element Theory, the inventory of primes is reduced to <I> and <U> in (4). The consequence is that the relevance of the segmental structure has to be increased. This section gives theoretical background on the version of Government Phonology we use.
Occlusion, voice and aspiration
It is widely aknowledged that segments, whether vocalic or consonantal, are made of the same ingredients -what differentiates them is their syllabic position.
7 However, Jensen (1994) points out that some elements are restricted to specific positions: occlusion (<ʔ> element) and noise (<h>), for instance, are not suitable for nuclei. If we formulate constraints on the distribution of primes according to their position, we lose the main rationale for autosegmental phonology. The independence between melody and structure implies that skeletal or syllabic tiers are devoid of segmental/melodic information. There should be no restriction on the identity of the elements inserted in a given position. To avoid this paradox, Jensen (1994) , Carvalho (2002) and Pöchtrager (2006) propose that some properties are structural and not melodic -they are encoded in the syllabic representation of the segments and do not belong to the prime inventory. Jensen (1994) shows that the Mode distinction ([±continuant]) results from an intersyllabic configuration: stops and fricatives do contain the same melody but stops are characterized by Interconstituent Government between an onset and a preceding coda. This is illustrated in (7) with an example in Fula: (7) a.
← b.
←
The distinction between the labial fricative [f] and the stop [p] results from the space allocated to the same <U> element. The idea here is that the plural is expressed through the fortition of the initial fricative. The plural marker is present structurally and provides extra space at the left of the word so that the initial consonant can spread. In other words, occlusion occurs whenever an element is associated to two syllabic positions (here Onset and Coda).
8
Turning to laryngeal properties, Carvalho (2002) points out that consonants should not be considered voiced nor aspirated per se, but that these properties result from vowel-consonant interactions. Phonetically, it corresponds to a Voice Onset Time anticipation or delay. Here, voicing in consonants is seen as an anticipation of the vocal folds' vibration required by the following vowel (8a). Aspiration is the delayed vibration of vocal folds, which begins after the release of the preceding consonant (8b). The presence of vowels is thus essential to characterize these laryngeal properties. It follows that using voicing, <L>, and aspiration, <H>, as primes in the stucture of consonants is redundant. Those properties should rather be represented with contour relations between segments and their skeletal positions (8): (8) a.
b.
a'.
b '.
Since vowels are the "source" of voicing, when they spread to the skeletal slot of a consonant, we obtain a voiced consonant, as in (8a'). 9 Contrastively, when a consonant targets the slot of a vowel, it delays the voicing and results in an aspiration noise, as in (8b').
In the reversed interval, VC, we obtain gemination and vocalic length:
Both Jensen (1994) and Carvalho's (2002) propositions make use of place available in order to distinguish qualities usually attributed to a melodic element (or feature). In other words, occlusion, aspiration and voicing are not phonological primes (features or elements) for they are encoded in structural relations. Consequently, the traditional elements <ʔ, h, L, H> are discarded.
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In the same perspective, i.e. reducing the number of primes required to qualify segments, Pöchtrager (2006) distinguishes fortis from lenis consonants on the basis of their phonological length: a fortis and a lenis do contain the same melodic primes, however, a fortis needs more space (two positions) to express than a lenis. An additional slot comes with every onset: fortis consonants use it to express their own content (as in (10a)) and lenis leave it empty (as in (10b)).
(10) a.
The extra slot in the stops has to be occupied -if the onset does not spread its material to it, then the preceding nucleus will -hence the extra vocalic length preceding voiced consonants, as in (11b):
(11) a.
In order to represent contentless segments, the association lines in (11) are replaced by a specific relation: melodic command (Pöchtrager 2006: 68) . We propose in (12) a revised version following Pöchtrager & Živanović (2010) . This definition of the m-command is a revised version of Pöchtrager (2006): it reflects the changes proposed for nuclei in Pöchtrager & Živanović (2010) where the m-commander is the highest in the structure. The highest annotated x, i.e. bearing melodic content, in a structure is the m-commander. Stops in (11) are now represented as in (13): (13) a.
When a terminal node is m-commanded, it receives the same interpretation as its commander. Note that the head (xO in (11)) does not bear any element content. Being devoided of melody does not prevent the head from being the main object of the structure -it gives the whole structure its category. If we consider Jensen's (1994) analysis, according to which stops occupy more positions than fricatives, then we have to increase the number of projections: fricatives have one and stops have two. The main consonant types for labials are illustrated in (14). (14) a.
c.
d.
e.
In (14d), x 1 is unannotated (i.e. it does not bear any element content) and free from m-command. According to Pöchtrager, in a licit representation, all terminal nodes must be licensed, either by command or by control. When a terminal is controlled, it does not receive any interpretation. In (14e), glides do not need an entire projection but only a head.
We will see, when we will come back to palatalization (in section 4), that affricates do have the same structure as stops: the only difference is that they bear content in both x positions and that they are linearized x 2 > xO > x 1 (spec. > head > compl.) For instance, a labial affricate like [p͡ f] would have the following structure: f.
Let us now turn to the melodic primes that we are going to use in the structures presented in this section.
Melodic primes
Since we replaced the function of laryngeal primes (<h, H, L, ʔ>) with structures, only the melodic primes remain -namely <A, I, U>.
Until now, we illustrated the structure of consonants only. In Pöchtrager's model, vowels are represented the same way, i.e. using a projection with a head and a complement. The stucture is labelled with N instead of O.
We will not make use of the prime <A>, neither for consonants nor vowels. Insteadand this is a central point in our analysis -we will follow Pöchtrager & Živanović (2010) stating that some vowels are adjunction structures: the structure itself is interpreted as a segment, even if it is empty. Two vowels are concerned here: /a/ and schwa. Both are represented with empty nuclear structures containing a head and an unannotated complement (see (15)). The difference between the two vowels is the control relation present in /a/ only -schwa is completely empty. (15) a.
b.
The vowels /i/ and /u/ in (15c, d) have element content but they have one level of projection: N'. The mid-vowels /e/ and /o/, in (15e, f), are complex vowels mixing the structure of /a/ and a melodic prime (respectively <I> and <U>). They have one projection (N') but, by the presence of the adjunction structure, are structurally more complex than high vowels. (15) c.
f.
Application
Diachronical changes such as the French palatalization can be explained with help of the framework that we introduced in the previous section. Modern French palatals come from dorsals which underwent a pruning process -they lost a part of their structure and of their melody, leading to the surfacing of a weaker segment.
However, there are intermediate stages, visible in Gallo-Romance dialects, that we must take into consideration. We thus propose to reinterpret palatalization as a reconfiguration of the m-command where only the last step is the result of structure loss or pruning.
In this section, we will first take a closer look at the intermediate stages attested in the first palatalization. Next, we show how the triggering conditions are different in the second palatalization and give our interpretation of the process. We then explore some cases where palatalization does not occur despite meeting similar conditions a priori.
First palatalization
Using the improved GP framework, we can now explain how the first palatalization proceeded. For the sake of clarity, examples in (1) are repeated in (17): Table 5 illustrates the path leading to the coronal (steps (a-e)).
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Art. 10 page 13 of 20 The figure in (16) is equivalent to the stages (a) and (e) in Table 5 . However, as shown in Table 5 (a-e), there are many intermediate stages and pruning is the last step on the trajectory. Bear in mind that the structures represent the dependency relations betweek components in a given representation. The structures are also a way to represent the complexity of segments classes. The number of layers for a given class of segments is not significant per se, but contrastively/comparatively to another class of segments. In (a), an m-command relation between the annotated x 2 and x 1 expresses the fact that the content is interpreted in both positions in the onset. In (b), the nucleus containing {I} rejects a palatalizing component. This palatalizing component is denoted by xO 2 . This is the structure of a glide but it is at this moment devoided of content: the nucleus m-commands this structure. It means that {I} in the nucelus is also interpreted in this position. Because xO 2 belongs to the onset: both project a third level (O"'). This structure is interpreted as a palatalized dorsal, noted as [k'], it is actually, a [k] with a jod extension [ j ]. As we said previously, there is still doubt about the existence of the step (c) in Table 5 , which has no equivalent in modern dialects (See Table 2 ). We thus put it in the scenario only for explanatory reasons. In (c), there is no more m-command relation between xO 2 and the nucleus and the content is now settled in xO 2. In order to clarify this step, we linger over an example from Carvalho (2008) about phonologization of palatalization from Slavonic to Russian. In an autosegmental framework, the sequence /ti/ is represented by two feature matrices, each linked to its own skeletal position. /i/ triggered the palatalization of the coronal (/t'i/): the representation is equivalent modulo the association line between the matrix of /i/ and the preceding position. The position lexically assigned to /i/ disappeared, while its content remained attached to the consonantal position. We thus obtain a palatalized consonant (/t'/) without explicit triggering environment. Similarly, in (c), the content from the nucleus settles in the preceding onset.
xO 2 now has element content, it is able to m-command the head of the onset. This modification of the m-command relations triggers pruning of the structure (symbolized by a dotted line in (c)). The onset is reduced -the unlicensed part of the structure, namely x 1 , drops.
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In (d), the onset is now well-formed: it is made of two projections. In this structure, x 2 is the remnant of xO 2 : it bears the element {I}. And x 1 also bears element content: {IU}. x 2 can only m-command xO: the latter has no element content and has to be m-commanded in order to be licenced. x 1 has to be interpreted too because it bears element content. (18d) is interpreted as an affricate: [t͡ ʃ]. The element <I> associated to x 2 m-commands the head xO. This part of the structure in (d) constitutes the stop part of the affricate ([t͡ ʃ] ). <I,U> elements associated to x 1 , in the complement position refer to the continuant part of the affricate ([t͡ ʃ] ). This representation of affricates encapsulates the representations of stops and fricatives in terms of number of projections for each class. The particularity of affricates lies in the specific m-command relation toward the head and the presence of element content at both levels.
The last step is represented in (e) where, in the 13th century, deaffrication occurs as pruning of the structure.
As we already underlined, Modern French, as opposed to other Gallo-Romance dialects, followed another path which is illustrated in Table 5 (d') and (e'). The structure in (d') is identical to that of (d) but with loss of the <U> element in x 1 which is followed by the pruning of the structure.
Second palatalization
We turn now to the second palatalization. This time the dorsal is palatalized before /a/. We recall examples in (2) as (18):
There has been speculation on the status of /a/: many consider that it was raised to /ɛ/ in the course of the 5th century and then lowered at the end of the palatalization (see references in Buckley 2009). We do not subscribe to this analysis. First, because /a/ is supposed to have raised to /ɛ/ during the 7th century -in other words, post palatalization (for example when followed by a nasal (manus > main [mɛ] 'hand')). Second, all the /ɛ/ coming from /a/ in open syllable come from palatalization: as the result of Bartsch's law, palatalized consonants tend to raise the subsequent vowel if it is in an open syllable (karum > t͡ ʃero > ʃɛʀ cher 'dear/expensive') but not in a closed syllable (karru > tʃ͡ arru > ʃaʀ char 'car').
In the amended version of GP 2.0 we use, /a/ is devoid of content (15a): it is an empty structure, just like schwa (the only difference is the control relation between the head xN and its dependent). In the previous case, <I> was the trigger of palatalization -it was present in the following vowel /i/ and was able to spread to the preceding consonantal structure. In the present case, a-palatalization, no element can be emitted nor shared. Consequently, the only possible way to get palatalizing elements comes from the dorsal itself. /a/ only constitutes the trigger of the process which looks similar to the first palatalization. In other words, there is nothing palatalizing in /a/: palatalization results from the conjunction of dorsals and the empty adjunction structure.
In Table 6 (a), the content in x 2 is also interpreted in x 1 and (b) illustrates the same case of content settlement in an unannotated x as in the first palatalization. x 2 now c-commands xO only: this is the structure of an affricate where the content is the same on the specifier and the complement. x 2 {IU} is interpreted as the [-continuant] part of the affricate, while x 1 {IU} is interpreted as the [+continuant] part of the affricate.
Step (c) in Table 6 is a stage of differentiation resulting in content loss in x 2 at the expense of {U}. As in the preceding case, we do not consider the representation we give in (c) as a step in dorsal palatalization: as shown in Table 2 , there are no traces of this stage in the Romance dialects spoken in France.
The loss of <U> between (b) and (d) in Table 6 is explored in the next section. In Table 6 (d), following the loss of <U>, we obtain an affricate [t͡ ʃ], as in the i-palatalization with melodic content in both levels of the structure.
The last step is the pruning of the structure in (e) where there is deaffrication by loss of one of the projections. If we come back to (b) in Table 6 , contrary to what we underlined in the first palatalization in Table 5 This result provides arguments in favor of the distinction between:
-true palatalization with a palatalizing element coming from "outside" and where <I> is the palatalizing agent (Table 5 (b-e)) versus -pseudo-palatalization with no element sharing/adding, where the accessible adjunction structure is the trigger (Table 6 (b-e)).
U-loss
In order to understand the step between (b) and (d) in Table 6 , we compare palatalizing and non-palatalizing environments. Table 8 (a) by the double-headed arrow. (b) represents the voicing stage in intervocalic position, (c) the spirantization stage and (d) the semi-vocalization. Sharing is active in all stages even if the structure is affected. In (b), m-command is lost -the stop hence surfaces as voiced. In (c), the structure is reduced, which translates into spirantization. The last step is the complete loss of the complement, only the head remains and retains the shared melodic content. But, if we now compare the cases in Table 8 with the cases in Table 9 , where the preceding vowel contains <I>, as in necare, it appears that dorsals undergo the same treatment: voicing (b), spirantization (c), semi-vocalization (d). In Table 9 , sharing may also be active. However, if the preceding vowel is /a/, the result of lenition is the palatal glide [j], as in pacare, shown in the following (Bourciez 1958; Bourciez & Bourciez 1967; Zink 1986 ).
The diachronic data lead to the assumption that <U> is weak and can only be maintained if there is another accessible <U> to share content with. In other words, <U>-loss during the second palatalization (Table 6 (c)) is due to this weakness. Even if <I> is not supported by sharing, namely in the case of a preceding /a/, it is strong enough to resist lenition. This discrepancy in the behavior of <I> and <U> does not seem to be structural and is observed in many other unrelated languages (Turkish: Pöchtrager 2010; Putonghua: Pöchtrager & Živanović 2010; Japanese: Nasukawa 2014) . Further research may explain why the two melodic elements trigger different reactions.
Conclusion
In this paper, we showed that if /a/ does not contain any element, palatalization can only rely on the internal content of dorsals. We have shown the mechanisms leading to palatal fricatives and we gave explicit representation of the intermediate stages that are attested across Gallo-Romance dialects.
We claimed that affricates share the same structure as stops in GP 2.0: both have two projections. The main difference is that affricates host element material on both levels of the structure.
While classical representations of first and second palatalizations tend to consider that the structure of the palatalized dorsal is identical whether it happens before <I> or <A>, we have shown that their underlying structures are radically different. The distinction between true and pseudo palatalization is now clearly rendered. In the first palatalization, there is an external palatalizing agent which modifies the structure of the dorsal. In the second palatalization, the process is induced by the presence of the adjunction structure of /a/, but all the material comes from the dorsal itself.
